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This invention relates to means for reducing 
heat transfer along shafts and relates particu- 
larly but hot exclusiveIy fo the prevention of 
heat transfer along the shaft of centrifugal 
pumps which may bave to operate at high or 5 
variable temperatures. 
The invention consists broadly in making said 
shaft holIow over at Ieast a portion of its Iength. 
In order that the invention may be the more 
clearly understood an example thereof as applied 10 
fo a combined pump and motor assembly wiI1 
now be described, reference being ruade fo the 
accompanying drawings wherein: 
Figure 1 is a sectional elevation of the pump 
end of said assembly. 15 
Figure 2 is a fragmentary sectional elevation 
illustrating a modification. 
Referring first to Figure 1 the assembIy is in 
general as described in my co-pending applica- 
tion Serial No. 792,013, iïled December 16, 1947, 20 
and now Patent 2,598,547, dated May 27, 1952, 
and is identical with that described in prior ap- 
plications SeriaI No. 687,823, flIed August 2, 1946 
(now Patent No. 2,461,821) and Serial No. 
687,824, also filed August 2, 1946 (now Patent 25 
No. 2,450,143). Thus the pump structure there- 
in fllustrated is associated in one assembly with 
a driving electric motor as in said prior specifi- 
cations aforesaid. In the present drawing the 
whole of the motor is omitted save for the near :») 
end of the motor casing which is designated by 
the reference |. The pump impelIer is desig- 
nated by the reference 2. As in said prior speci- 
fication the motor casing I and the pump cas- 
ing 3 are embodied in one common casing, which 35 
has a reduced neck t$ between said motor-and 
pump casings, in which neck is located one of 
the journal bearfl]gs ïor a shaft 5 which is coin- 
mon to both pump and motor. 
Also, as in said prior applicatioi]s, the fiuid 40 
within the common casing is cooled by cir- 
culating it, from the upper end of the motor 
casing (hot shown), through a coil immersed in 
a cooling tank (hot shown), and back to the 
common casing through a hole in the walI of 45 
the reduced neck 4 by way of a pipe . 
The impeller 2 is mounted on the lower ex- 
tremity of the shaït 5 and is adapted to draw 
the fiuid in coaxially through an inlet port ï at 
the lower end of the punp casing, and deliver 60 
it radially through an ourlet port '3 in the plane 
of said impelIer. Between said impelIer and said 
ourlet port 8 is provided a diffuser . This is 
the subject of the aïorementioned Patent No. 
 2,450,143 and will hot be further described $ 
herein. 
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Also a series of stationary baff[es |l in planes 
transverse to the axis of the shaft 5 are pro- 
vided around said shaft in the back cavity of 
the pump casing for the purpose of creating a 
number of layers of relativeIy stagnant fluid and 
thereby reducig the rate of heat flow through 
said back cavity. This is primarily the subject of 
the aforementioned Patent No. 2,461,821 and 
will hot be further described herein. 
In the presen arrangement the shaft 
some distance from its lower end, is ruade hol- 
!ow as ai $0 by boring, and a plug element 
is welded in the open lower end of said shaït. 
The impel!er 2 is mounted on an extension of 
this pIug element. As shown the hollow cavity 
38 in said shaft extends from the plug element 
31, that is from the region of the pump casing 
3, into the region oï the aforesaid reduced neck. 
'The hollow cavity 30 in said shaft is filled with 
the saine liquid as that being pumped, said liq- 
uid having access to said cavity, from the pump 
casing 3, by way of a small breathing hole 32, 
which, as shown, is located within the upper end 
of the sleeve .which carries the baffles ll. 
OEt is known that the rate of heat transfer 
through liquid is less than that through solid 
metal, and since the speed of rotation may be 
considered uniform the liquid in the cavity 30 
wiI1 soon rotate at the velocity of the shaft with- 
out relative motion and only natural convection 
wfll exist to transfer heat through the cavity. 
The circumferential wall of the cavity 30 is 
ruade as rhin as possible consistently with it be- 
i.v_g sufficiently strong to transmit the power 
from the motor to the pump, and to resist whirl- 
ing and unbalanced hydrauIic loads. 
In some cases, particularly when the shaft is 
vertical and the hot conditions exist at the lower 
end as in Figure 1, a liquid baffle may be provided 
in the cavity  for the purpose of reducing heat 
transfer caused by thermal convection in the 
axial direction. A convenient form of such baffle 
is shown in Figure 2 and consists of a number of 
individual transverse disc-shaped baffle plates 
threaded on to an axiaI stem 3ri which is rigidly 
secured fo the shaft, spacing sIeeves 35 being pro- 
vided on the stem for spacing said baffle plates at 
intervaIs longitudinaIly of the shaft. It will be 
seen that the circumfeïential edges of said baffle 
plates 33 are close o the inner periphery of the 
cavity 
By this i:«vention although the pump may have 
to be at a temperature of several hundred degrees 
it is relatively easy to maintain the motor at a 
suitable low temperatm'e. 
The invention may also usefully be employed in 



pumps dealing with htgh temperature liquids to 
reduce the rate of heat flow along a pump shaft 
into the stung box and bearings. 
I claim: 
1. An apparatus comprising a shaft along 
which heat tends fo be transferred, said shaft be- 
ing hollow over af least a portion of its length, a 
body of liquid in the hollow interior of said shaft, 
and a plurality of individual transverse baes 
spaced along said shaft in the hollow interior 
thereof with their circumferential edges close fo 
the inner periphery of said shaft so as to reduce 
heat transfer by thermal convection longitudinal- 
ly of said shaft. 
2. A pump comprising a pump casing having a 
liquid inlet and an ourlet communicating with the 
interior thereof, a rotary shaft extending into 
said pump casing, a rotary impeller mounted on 
said shaft in said pump casing, said shaft being 
hollow over at least a portion of its length, and 
having a small hole extended through the wall 
thereof for establishing communication between 
the hollow interior of said shaft and the inside of 
said casing, the hollow interior of said shaft being 
adapted to contain a body of the saine liquid 
which is being pumped for impeding the transfer 
of heat from said impeller along said shaft, and 
said small hole constituting a breathing hole to 
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enable the.liquid to pass between the inside of 
said casing and the hollow interior of said shaft. 
3. An apparatus comprising a rotatable shaft 
along which heat tends to be transferred, said 
5 shaft having a coaxial cylindrical bore through- 
out af least a portion of its length, a body of 
liquid enclosed in said bore, an inner rod mounted 
coaxially within said bore, and a plurality of in- 
dividual transverse circular baes carried on said 
10 rod so as to reduce the flow of the liquid longitu- 
dinally of the shaft. 
VICTOR IVANOFF. 
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